The properties and taxonomic position of bacterial strains isolated from diseased specimens of cultured yellowtail and eels were examined. The isolates were gram-positive, short-chain-forming, catalase-negative, facultatively anaerobic cocci. Growth at 10 and 45°C in 6.5% NaCl (pH 9.6) with 40% bile and in 0.1% methylene blue-milk were both positive. The isolates could be distinguished from other species of the genus Enterococcus by several biochemical characteristics and by Lancefield's group antigen. Guanine-plus-cytosine content of DNA was 44 mol% as determined by the thermal melting temperature. The value for DNA-DNA hybridization was sufficiently low to warrant distinguishing this species from reported Enterococcus species. The name Enterococcus seriolicida is proposed. The type strain is YT-3 (=ATCC 49156).
An infectious disease of fish which has been called streptococcicosis is one of the most important diseases of yellowtail (Seriola quinqueradiata) that are cultured in Japan, where the disease occurs throughout the year and with a high prevalence during summer. The typical symptoms exhibited by diseased yellowtail are exophthalmos, petechiae on the inside of the opercula, and congestion of the pectoral and caudal fins. Internally, there are congestion and hemorrhage in the intestine, liver, spleen, and kidney. A bacterium was isolated from marine and freshwater fishes and from seawater or mud around fish farms but not from mammals or humans. The causative agent of the diseases in cultured yellowtail (12) and eel (Anguilla japonica) (14) has been described as a Streptococcus sp. because it does not fit any of the described species as determined by biochemical and cultural characteristics (12, 13, 14) and Lancefield's serotype (11) . For economic reasons, much effort has been taken to clarify the pathogenicity (7, 19, 21) , characterize toxins (8, lo), apply antibiotics (15) , and study the epizootiology (9) related to this bacterium.
In this study, characteristics of the bacteria isolated from diseased yellowtail and eels are described in order to determine their taxonomic status.
MATERIALS AND METHODS

Source of isolates.
Sources of the strains used in this study are summarized in Table 1 . The tested strains were isolated from the tissues of diseased yellowtail pen cultured in shallow sea areas and of diseased eels cultured in freshwater ponds in Japan. The bacteria were grown in brain heart infusion (BHI) broth or on BHI agar at 25°C.
Morphological characteristics. The size and cell form of cells stained by shadowing with gold-palladium were observed by light microscope and electron microscope. Motility was tested by the microscopic examination of wet mounts of cells cultured in BHI broth at 25 and 37°C.
Cultural characteristics. Growth on nutrient agar, MacConkey agar, salmonella-shigella agar, 40% bile agar and PEA azide agar (Eiken, Tokyo, Japan; composed of 1.5% tryptone, 0.5% beef extract, 0.15% phenylethanol, 0.5% sodium chloride, 0.01% sodium azide, and 1.5% agar, pH 7.4), methylene blue-milk, and Streptococcus faecalis broth was * Corresponding author.
tested. Bacteria inoculated into BHI broth were observed to grow in 0.0 to 6.5% NaCl at 0 to 50°C and pH 4.5 to 9.6. Biochemical characteristics. Routine tests for biochemical properties were done as described in the Manual of Methods for General Bacteriology (20) . Hemolysis on BHI agar supplemented with horse, sheep, and rabbit blood was tested.
DNA isolation and determination of moles percent G+C. Strains Enterococcus seriolicida YT-3, E. faecalis ATCC 19433T, and E. faecium ATCC 19434T were cultured in BHI broth and harvested by centrifugation. The cells were lysed by the method of Garvie (9, and the DNA was purified by the method described by Johnson (6). (Fig. 1 ). Endospores were not formed. Isolates were facultatively anaerobic. Growth occurred at 10 to 45°C with 0 to 6.5% NaCl and pHs of 4.5 to 9.6, with chilled immediately, and spotted in equal amounts on nitrocellulose membranes. The membranes were pretreated in hybridization buffers, dried, heated at 80°C for 3 h, and reacted with peroxidase-labeled DNA probe of E. seriolicidu YT-3 overnight at 32°C. After being rinsed with washing buffers, the membranes were treated with a reaction solution which included hydrogen peroxide, luminol, and enhacer to produce chemiluminescence and were then attached to photosensitive films to expose them. The percentage of reassociation was determined by measuring the density of the dark spots formed on the developed film with a densitometer (PN optimum growth at 37"C, 0% NaC1,-and a pH of about 7.5. Methyl red test, Voges-Proskauer reaction, reduction of 2,3,5-triphenyltetrazolium chloride (tetrazolium), and hydrolysis of esculin were positive. Catalase, cytochrome oxidase, casein digestion, and reduction of potassium tellurite were negative. Production of indole, hydrosulfide, and gelatinase and reduction of nitrate and methylene blue were negative. These results indicate that the isolates belong to the genus Enterococcus and that they can be differentiated from Streptococcus spp. and Luctococcus spp. by the following: positive growth at both 10 and 45"C, in 6.5% NaC1, of reassociation were determined with respect to the homologous reaction of E. seriolicida YT-3, which was made to equal 100%.
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and at pH 9.6, which are important characteristics of Enterococcus spp. (18) . Therefore, it would be appropriate hereafter to call the disease caused by this etiological agent ' 'enterococcal infection" instead of "streptococcal infection" or "streptococcicosis," names which have been used previously.
The isolates can be distinguished from other species of the genus Enterococcus by biochemical characteristics, as shown in Table 2 . Serological tests using some of the isolates, including strain YT-3, have been performed previously by Kusuda et al. (11) . The antigen extracted from the isolates by the hot acid method of Lancefield (16) was not homologous with the antigens of groups A, B, C, D, E, F, G, H, K, L, M, N, and 0. Since the isolates were shown not to have Lancefield's D group antigen, it can be distinguished from E. casselijavus, E. durans, E. faecalis, E. faecium, E. gallinarum, E. hirae, E. malodoratus, E. mundtii, and E . solitarius.
The moles percent G+C of DNAs from E. seriolicida YT-3, E. faecalis ATCC 19433T, E. faecium ATCC 19434T, and Escherichia coli WP-2 were 44, 38, 39, and 51%, respectively. The results of DNA hybridization, shown in Table 3 , indicate sufficiently low DNA homology values of bic, nonmotile, non-spore-forming, gram-positive coccus that occurs in short chains of cells. The cells are ovoid and about 1.4 by 0.7 Fm in size. E. seriolicida grows on nutrient agar, 40% bile agar and PEA azide agar and in 0.1% methylene blue-milk but does not grow on MacConkey agar or salmonella-shigella agar or in S. faecalis broth. Growth occurs at 45"C, 6.5% NaC1, and pH 9.6, E. seriolicida is fermentative, producing acid from D-glucose, D-mannose, galactose, D-fructose, trehalose, maltose, cellobiose, dextrin, sorbitol, mannitol, salicin, and esculin but not from D-xylose, D-arabinose, L-rhamnose, sucrose, lactose, melibiose, raffinose, melezitose, starch, glycogen, glycerol, inositol, or adonitol. Methyl red test, Voges-Proskauer reaction, and tetrazolium reduction are positive. Catalase production, cytochrome oxidase production, casein digestion, and potassium tellurite reduction are negative. Production of gelatinase, indole, and hydrosulfide and reduction of nitrate and methylene blue are negative. a-Hem01 ysis occurs on blood agar. E. seriolicida does not belong to Lancefield's groups A to H, K to N, and 0.
The type strain is YT-3 (=ATCC 49156). The moles percent G+C of the DNA from the type strain is 44 mol%, as determined by the thermal denaturation method.
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